Abstract-In recent years housing price has fluctuated violently, which aroused great social concern. The government introduces some regulatory measures to inhibit the growth of housing price. This paper tries to discuss the housing affordability of residents, which is based on Housing-price-toincome Ratio(HPIR) and Purchase Installment Payment Model. After the calculation the reasonable HPIR interval is 3 to 8 in China. It's obviously that the HPIR of First-tier cities and Second-tier cities exceeds the reasonable interval, while the HPIR of Third-tier cities and Fourth-tier cities lies the reasonable interval.
I. PREFACE
Since the reform of urban housing system in 1998, the real-estate market of our country has developed quickly, the moderately loose monetary policy has promoted the rapid development of the national economy. At the same time the price of the national commercial housing market went up higher and higher, especially residential commercial housing price, which rose from 1854 yuan per square meter in 1998 to 4725 yuan per square meter in 2010, and the average annual increasing rate was 10.54% 1 .Although the residential income increased a lot as much as the increasing of CPI, the life pressure of residents increases. According to the survey which was carried out among the urban depositors in the 50 cities of People Bank of China in 2011, over 70% of urban residents believed that the current residential commercial housing price remained high. There is no doubt that the high price restrained the purchase consumption of residents, which also affected the improvement of housing and living standard.
II. LITERATURE REVIEW
Housing-price-to-income ratio is an important index which measures the ability that residents can afford to the house. The domestic scholars generally believe that the housing-price-to-income ratio is affected by housing price and income level. The former has positive effects, while the latter is negative. Li Ai-hua (2006) showed that housingprice-to-income ratio could be considered as an index of residents purchasing ability through empirical analysis, but should not be the only indicator. [1] Some scholars focused on the calculating method as well as the improvement of housing-price-to-income ratio. Li Wei(2004) argued that the selection of the data of the housing price and residential income should be classified by the different housing markets and income levels, then calculating the housing-price-toincome ratio with the different weigh. [2] Xue Li-wei(2010) discussed the related factors which influenced the housingprice-to-income ratio. They thought that all of the financial variables, economic structure variables, population structure variables, city construction variables and city public facilities variables can affect the housing price and the income level, finally affecting the housing-price-to-income ratio. So the government should concentrate on the change of this five kind of factors through Macro-control. [3] Chen Jie(2008) argued that the study should be evolved from traditional static housing-price-to-income ratio to the housing-price-toincome ratio on dynamic. [4] Other scholars analyzed the housing markets of different areas. Liu Lin(2006) found out that the housing-price-to-income ratio in Chengdu was high and the purchase ability of urban residents continuously decreased through the empirical analysis. [5] Ge Yang(2010) drew the conclusion that the housing purchase ability of Yangtze River Delta cities was at a low level. [6] Qi Xin(2011) believed that the housing-price-to-income ratio of Beijing was too high and the government should strengthen the construction of security houses. [7] From the research results in recent years, the standard which is used as judging the family housing affordability is not uniform among domestic scholars. This paper basing on the limitation of personal repayment proportion which is regulated by the China Banking Regulatory Commission, 
III.
HOUSING-PRICE-TO-INCOME RATIO FORMULA BASED ON THE PURCHASE INSTALLMENT MODEL Diagnostic Index of the first to use the housing-price-toincome ratio as the affordability of housing is Weicher (1977), he identified housing-price-to-income ratio as each set of new home sales in the ratio of median housing price and median annual household income [8] . United Nations Human Settlements (Habitat) also used the housingprice-to-income ratio to measure the purchasing power of houses and affordability among urban families, and housing-price-to-income ratio in the "Urban Indicators Guidelines" gave a clear definition: if the housingprice-to-income ratio is between 3 and 6, it is normal, if more than 6 [9] , it shows the high pressure of family housing purchase ability.
In China, the calculation of statistics data are based on the price per square meter and residential area, so it is difficult to get the price of residential sales, and our housingprice-to-income ratio calculation is applied to the ratio as below.
the average price of a set of residentia 1 housing average annual household disposable income
Housing-price-to-income ratio= (1) For the majority of urban households, they must apply for loans to buy a house. The purchase installment model bases on the equivalent annuity discount, annually discounting the outstanding loans to the current, then calculates in accordance with the current level of price and bank lending rates in established house prices and the proportion of loans under the premise of the town family to take the ratio between the years the amount of their annual income. Assume that the down payment ratio is K, the price of per capita living space of commercial housing is P, household per capita annual disposable income is Y, bank loan interest rate is I, the loan period is N years and the ratio of annual loan repayments accounted for the average annual family income is M, so the Mortgages model is:
According to formula (1) and formula (2), we can get the housing-price-to-income ratio formula based on the purchase installment model:
Equation (3) shows that the housing-price-to-income ratio R is proportional to the repayment to income ratio M, the larger M is, the greater the household income for the purchase of house is ,of course, the housing-price-to-income ratio is high. The housing-price-to-income ratio and the repayment period has also become a positive correlation, the shorter the repayment period is, the stronger the ability of the family to repay the loan is, and thus explains the relatively low housing-price-to-income ratio.
IV. THE DETEMINATION OF REASONABLE HOUSING-PRICE-TO-INCOME RATIO
In July 7, 2011 the People Bank of China announced that the latest over five-year lending rate is 7.05%. The relevant ministries of the State in September 2010 regulated that the first repayment for loans to buy commercial house should not be less than 30%. For simplicity, we take bank loan interest rate as 7% and down payment ratio as 30%, then according to formula (2), we calculate the housing-price-toincome ratio in the case of the urban households in different repayment income ratios M and different repayment periods N. As the Table 1 indicates: The commercial bank real-estate lending risk management guidelines released by the China Banking Regulatory Commission in 2004 sets forth that the loan which is provided to individuals by the Commercial Bank, should control the ratio of monthly real-estate expenditure and income of each housing loan under 50%(including 50%). Clearly, financial institutions thought that if the monthly repayment to income ratio is over 50%, it will give their own lending potential risk.
When we conducted a questionnaire survey in the completion of Fund for Renmin University of China (11XNI011), we found out that of the population of the purchase for first homes, more than 80% can accept 20 years as the maximum repayment period. Reference to the provisions of the China Banking Regulatory Commission, when the repayment to income ratio of the family is 50%, the housing-price-to-income ratio can be up to 8, and it indicates that the value is the upper limit of the price price-to-income ratio which can be accepted by average family. From the analysis of the Table 1 combined with our survey data, we can draw the following judgment:
1) Housing-price-to-income ratio below 3 is the "happy zone", then the family has sufficient ability to purchase its geared to income house, it would not have any impact on the other consumption.
2) Housing-price-to-income ratio between 3-6 is the "security zone", families are free to choose the repayment period and amount, it does not have much influence on the other consumption.
3) Housing-price-to-income ratio between 6-8 is the "pressure zone" , families need to adjust repayment methods or type of house according to their income levels, it would have a certain influence on the other consumption, but still can withstand.
4) Housing-price-to-income ratio between 8-12 is the "warning area", and the housing-price-to-income ratio is high, at this time even if the family extends the loan period, the repayment of its annual income is also very difficult, seriously affecting the other consumption.
5) Housing-price-to-income ratio above 12 is a "danger zone", the normal annual income of the family is almost used to repay the loan.
To sum up, considering a combination of factors, we believe that when the housing-price-to-income ratio of Chinese residents is over 8, all levels of government should be concerned about changes in the real estate market, and suppress the increasing housing prices through market intervention.
V. THE EMPIRICAL ANALYSIS OF THE HOUSING-PRICE-TO-INCOME RATIO OF TYPICAL CITIES
We learn from the four levels of Chinese division which is divided by the Chinese Academy of Social Sciences, Finance and Trade Economics Institute. First-tier cities:
Beijing, Shanghai, Shenzhen, Guangzhou; Second-tier cities: Suzhou, Wuxi, Chengdu, Chongqing, Wuhan, Nanjing, Hangzhou, Shenyang, Qingdao, Dalian, Ningbo, Xiamen and other parts of municipalities, part of the provincial capital cities and planned cities with independent; Third-tier cities: Jinan, Changsha, Zhengzhou, Xi'an, Harbin, Changchun, Wenzhou, Foshan, Dongguan and other parts of the provincial capital cities and coastal areas than the developed cities; Fourth-tier cities: Kunshan, Jiangyin, Changshu, Zhangjiagang, Yiwu, Luoyang, Liuzhou, Zhuzhou and other economically strong county-level cities and inland prefecture-level city in general. We selected 13 typical cities for comparative analysis. Table 2 shows the changes in the residential real estate sales prices between 2000 and 2010 in these cities. Table 3 reflects the growth in per capita disposable income of residents from 2000 to 2010.
A. The Housing-price-to-income Ratio of Typical Cities
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B. The Repayment of Income Ratio of Typical Cities
We do not consider the sources of down payment of residential real-estate fund. Assuming that down payment is 30%, repayment period is 20 years, per capita area of one household is 30 square meters and interest of bank loans is 7%. According to equation (2) we can get the results. For details, see the Table 5 .
C. Big Cities went into Warning Area, Small and Mediumsized Cities were in Security Area
1) The housing-price-to-income ratio of First-tier cities continued high. Since 2000, the housing-price-to-income ratio of four cities is on the edge of the reasonable interval, especially after 2007, the housing-price-to-income ratio of four cities is over 10. The repayment of income ratio of four cities is more than 50%, and increases fast. In other words, according to the analysis of statistics panel data, if the house buyers in these cities take loans to purchase the house, more than half of the ordinary household income must be used to pay bank loan, and they are veritable "house slaves"; Pay attention to 2010, the repayment amount of urban residents in Beijing and Shenzhen is more than their income.
2) The repayment pressure of home buyers in second-tier cities is great. The housing-price-to-income ratio in secondtier cities is basically in the 3-8 range, but wandering on the upper edge of range. Repayment-income ratio of these cities is mostly between 50% and 60%, showing repayment pressure, and the residents in these cities also entered the "house slaves" queue. Specially, second-tier cities are in different regions and have different levels of economic development, which leads to the difference of the housingprice-to-income ratio.
For example, as the representative of coastal second-tier cities, the housing-price-to-income ratio of Hangzhou exceeded 9 in 2005 and even more than 14 in 2010, catching up to the standard of first-tier cities, as well as the repayment-income ratio.
The level of urban development and the comprehensive economic strength of first-tier cities and second-tier cities are at the forefront of the country. Increasing population of these cities makes a huge demand for housing, which becomes a factor pushing up the housing price. The land use of these cities is almost saturated, and the market operation with supply scarcity pushed up land prices, finally contributing to the rising of housing prices. Loose monetary policy in recent years which is carried out by the government also stimulates the rapid expansion of credit scale, then pulling up the prices.
3) The housing-price-to-income ratio of third-tier cities grows slowly. The housing-price-to-income ratio of Xi'an, Jinan, Changsha is in the upper level of the reasonable interval. Repayment-income ratio in these cities is less than 50%, in addition to such larger cities like Xi'an, which is hovering around 50 percent, home buyers' repayment pressure is in the acceptable range. When the control efforts strengthened in first-tier and second-tier cities, real estate investment is bound to transfer to these cities, the housingprice-to-income ratio rises, which is drived by investment demand.
4) The market supply and demand of Fourth-tier cities is reasonable. The housing-price-to-income ratio of Luoyang, Zhuzhou, Liuzhou is in the lower level, and repayment- income ratio is between 20% -40%, which is in a reasonable level.
VI. CONCLUSION
Economic development of first-tier and second-tier cities is rapid and the income level is relatively high. The common of the commercial housing market in these cities is that the demand is from young home buyers and middle-aged which improve their living conditions, coupled with the influx of hot money and development suppliers of speculation, which drives prices climbing, and makes ordinary citizens suffering immensely. To make the housingprice-to-income ratio of these cities achieve a reasonable level, the only way is to inhibit investment and speculative demand, then make the price dropping to the right price. In accordance with the income level in 2010, the housing-priceto-income ratio is about 8, ordinary middle-income families of first-tier cities can afford the price between 8000 and 9000, as well as second-tier cities is about 5000 to 6000. The government in first-tier and second-tier cities should use financial and tax policies to encourage young people to be first-time home buyers, and guide middle-aged to improve demand, finally limit investment and speculative hype. In order to promote the healthy development of the residential real estate market and to ensure the equitable distribution of resources, the first-tier and second-tier cities should establish inter-regional statistical information platform on the basis of the improvement of the real estate registration, and collect real estate ownership tax as soon as possible.
The third-tier and fourth-tier cities must make the balance between supply and demand of residential real estate firstly to ensure price stability. Secondly they should improve household income through a variety of ways. With the regulation and control policy implementation of secondtier cities, there will be investors who transfer funds to thirdtier and fourth-tier cities. How to use these funds to develop the local economy as well as safeguard the stability of the residential housing market is challenging the wisdom of the local government.
The residency right is the most basic human rights, and the government played a key role in solving the housing problem. Whatever the society develops, there is always the low-income population in urban area, and the housing-priceto-income ratio is far more than 8. It is the duty of the government to build some protection of house for the lowincome people. In addition, to achieve the healthy development of the residential market through the control method is the concrete manifestation of governing for the people by the Government. Only should the government solve the housing problems of urban and rural residents fundamentally can finally achieve the harmony and stability of the society.
Absolutely there are still many drawbacks in this paper. Firstly, although this paper divided housing market into four levels according to the level of urban economic development, there are still big differences in each level. So it is necessary to subdivide the housing market in the next study. On the other hand, the collection of data also needs improving, for example, the lack of data in fourth-tier cities made the trend of housing price and income unclear. So the further study is essential.
